Microfi/mer  Unit  Converts 
Computer  Tope  to  Images 


tMsyeir. 

The  KOM-90  uses  magnetic  tapes  produced  hy  special  progra 
user’s  commiter.  These  Diocrams substitute  for  those  normally 


lay  out  computer  printer  output,  home  stanoaru  program 
provided  by  Eastman-Kodak  for  use  on  System  360  computer 
More  Type  Styles 


the  equivalent  high  speed  printer  page,  as  bold  face  and 

i^c  print,  can  be  used  on  all  systems,  and,  optionally,  lower  case  and 
customer  defined' characters  can  be  added  to  the  61  character  set. 
Interchangeable  form  overlay  slides  also  provide  a  better  overall 
appearance. 

Printer  Skip  Compatibiity 

The  raw  data  can  be  accepted  in  ASCII,  extentM,  or  6-bit  BCD,  or 
variations  thereof.  Compatibility  with  line  printers  using  skip  channel 
control  it  provided  by  the  use  of  9-channel  skipping;  and,  hr  addition, 
Ub  characters  (up  to  eight  positions  are  allowed)  can  be  inserted  to 
reduce  output  time  on  the  computer,  or  to  increase  throughput  on  the 
mterofilmer. 

After  the  microfilm  it  produced,  it  can  be  stored  and  retrieved  and 
displayed  by  other  Kodak  systems.  Indexing  for  two  retrieval  coding 
methods  (Image  Control  and  Code  Line  Indexing)  is  standard. 

Air  Foret  Orders  CDC  Conpitors 


January  for  the  first  increment, 
which  will  cost  SI  36,327  per 
month.  The  second  increment,  to 
start  in  December  1969,  wOI  in¬ 
crease  the  cost  to  S236,3I6  per 
month. 


optimistic  expectations,  Honeywell  said,  and  ship¬ 
ping  schedules  have  been  ^vanced  one  month 
ahead  of  the  origirial  scheduB:  Prrrduction  for  the 

test  of  the  year  has  bdhn  increased  to  meet  a  rapidly  u  „„ 

rising  order  demand.  An  operator  loads  computer  tape  on  a  Honey- 

'The  addition  of  these  28  ney  Keytape  models  ^  Keytape  daU  tnictft>cr. _ 

For  Data  Managmmmnt 

Military  to  Tost  Time  Sharing  System 


6600  computers  at  tepiacements 
at  the  Air  ProvingCround  Center, 
Eglta  AFB,  Fla.,  the  Electronic 
Systems  Division,  Air  Force 
Systems  Command,  hat  an- 


EvalOation  of  the  porposalswu 
made  by  a  source  selection  board 
at  the  Electronic  Systems  Divi- 

The  new  equipment  will  be  used 
for  data  reduction,  simulation, 
program  development,  and  other 
services  in  support  of  the  Air 
Proving  Ground  Center. 


ANDREWS  AIR  FORCE 
BASE,  Md.  -  An  experimental 
data  management  system,  oper¬ 
ated  under  time-shared  condi¬ 
tions,  was  demonstrated  last 
week  to  defense  officials.  Called 
Adept-SO,  it  was  designed  by 
Systems  Development  Corp. 
(SDC)  under  a  contract  from  the 
Advanced  Research  Projects 
Agency  of  the  Defense  Depart¬ 
ment,  and  it  currently  being  in¬ 
stalled  for  test  and  evaluation  at 
the  National  Military  Command 
System  Support  Center  and  at  the 
Air  Force  Command  Post. 

For  the  demonstration,  a  tele¬ 
typewriter  connection  was  made 
to  SDC  headquarters  in  Santa 
Monica.  CaUf. 

Adept-SO  is  composed  of  three 
separate  components: 

I)  A  large  scale,  lime  sharing 
control  system,  or  executive,  that  . 
allows  multiple  users  on  a  variety  | 
of  terminals  to  simultaneously 


2)  A  data  management  systeqi 
which  allows  users,  without  so¬ 
phisticated  knowledge  of  pro¬ 
gramming,  to  have  complete  con¬ 
trol  in  manipulating  largp 
amounts  of  data  and  complex 
programs  in  the  computer.  The 
user  can  request  selected  portions 
of  datr  be  printed  on  his  terminal 
or  on  other  output  devices  (or 
analysis.  He  can  ask  questions, 
change  values,  perform  arith¬ 
metic  operations,  and  combine  or 
rearrange  groups  of  data.  He  re¬ 
ceives  only  the  infornution  he 
really  needs,  at  the  time  he  needs 
it,  and  in  the  form  most  usable  in 
answering  his  question. 

3)  A  programmers’  package 
that  permits  construction  and  de¬ 
bugging  of  programs.  Using  a 
terminal,  the  programmer  can 
construct,  modiiy,  delete,  or  in¬ 
sert  programs  or  parts  of  pro¬ 


grams.  Having  a  direct  and  imme¬ 
diate  link  with  the  computer 
allows  him  to  “see”  his  program 
developing  and  to  experiment 
with  various  altemativea. 

Working  from  terminals  that  are 
connected  to  a  centrally  located 
computer,  Adept-SO  gives  many 
users  complete  freedom  in  manip¬ 
ulating,  retrieving,  updating,  and 
storing  data.  • 

A  military  base  commander,  for 
example,  by  using  a  terminal  to  a 
central  computer,  could  get  im¬ 
mediate  response  to  questions 
about  the  training -and  readiness 
of  forces  or  of  the  logistics  of  men 
and  materials.  At  the  same  time 
the  computer  would  be  available 
to  other  base  personnel  for  simu¬ 
lation,  computations,  document 
retrieval,  personnel  records,  sta¬ 
tistics,  and  other  management 
information  needs. 


Prfees  of  IBM  360/20s  Corrected 
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.Privacy  Calls  for  More  Than  a  Figleaf 


WASHINGTON,  D.C. 
records  of  the  second  Long  Sen¬ 
ate  committee  hearings  on  com¬ 
puter  privacy  were  published  last 
■  '  d  both  pleas- 


for  those  who  attended. 

The  pleasant  discovery  was  the 
inclusion  of  a'  short  paper,  by  a 
Boeton  attorney  who  did  not 
appear,  which  presented  the  stark 
statement  that  present  law  nei¬ 
ther  Ifad  nor  could  evolve  any 
privacy  protection  “worth  more 
than  a  figleaf,”  and  went  on  to 
giVe  three  simple  rules  for  what 
protection  was  needed. 

The  unpleasant  surprise  was  the 
United’  manning  Organization 
Trust  Deed  as  actually  adopted 
after  the  hearings.  Wiley  Branton, 


allowing  technological  progress.  Computerworld  regards  them  a 

being  important  both  as  a  guideline  for  systems  analysts  far  thel. 

design  of  systems,  and  as  a  basis  for  discussion  and  possible 

action.  Comments  on  them  will  be  welcome. 

First;  Any  government  agency  or  private  individual  or  Arm  which 

gathers  personal  data  ftom  several  sources  for  the  purpose  of  distributing 

that  data  to  third  parties  should  be  requited  to; 

(a)  Give  notice  to  individuals  that  such  data 


(b)  Afford  access  to  the  data  for  the  purpose  of  veritkation. 

Second;  Public  authoaitles  should  not  be  authorfaed  to  purchaae  or  use 

equipment  for  the  purpose  of  storing  and  distributing  ^laonal  ^ta  to 


admlnistntive  authority  in  the  agency  or  with  a  board  reportli^  him, 
disclosing  the  agency’s  program  for  the  protection  of  the  ^Hnvacy  of 

individuals.  It  is  expected  that  standards  would  gradually  be  created  and 

adopted  appropriate  to  agency  operations  and  hardware. 

of  gathering  and  distributing  personal  data,  should  be  liable  to  ^ured 

parties  for  the  dissemination  of  false  daU  or  the  knowing  transmission  of 
true  data  for  defamatccy  purposes. 


»3oa 


The  AmAIMA1316  Six-Disc 

The  Athene  1316  Disc  Peck  meets  or,  exceeds  specif i- 
cetions  end  performence  stenderds  of  the  IBM  1316  Peck. 
This  precision  essembly  of  six  megnetic  oxide  costed 
discs,  provides  ten  recordirig  surfsces.  Esch  surfsce  is 
msnfsctured  under  computer  controlled  procedures  ss- 
suring  s  uniformity  of  excellence  unsurpsssed  in  the  in¬ 
dustry.  This  quslity  level  further  sssures  s  repeetsbiljty  . 
of  performence  from  surfsce  to  surfsce  end  disc  to  disc. 
The  Athens  Wsrrsnty- "For'repsir  or  replscennent  due  to 
manufscturing  defect  for  as  long  as  ybu  use  it"  is  indics- 
tive  of  this  quslity  essursnce. 

Disc  Drives  Compstible  with  Athens  1316  Disc  Pecks: 

IBM  1311.2311 

Hoheywell  H256,H258.H259,H259A 

RCA  564 

G.E.  •  DSU160 

C.D.C.  854.952 

Univec  841 1 


AI>IANA 


executive  director  of  the  organ!-  provisions  -  the  routine  destnic-  culated  version  that  can  just  gum  amendment  and  basic^y  argued 

zation,  had  discussed  the  draft  in  tion  of  data  after  10  years,  and  thingsup.”  ttat  the  right  to  privacy  wm 

the  hearings  -  and  had  heard  his  the  exclusion  from  the  records  of  The  surprise  paper  was  by  Rich-  already  enshrwed  m  the  u.b. 
approach  lauded  as  being  a  poten-  data  liable  to  be  misused  -  had  afd  Miller  of  Harbridge  House.  Constitution,  Miller  aigued  that 

tial  landmark  by  the  chairman,  both  been  dropped.  As  one  com-  Unlike  Prof.  Alan  Westin  of  Col-  the  present  law  l»as  been 

Sen  Edward  V  Long  However,'  mentatbr  said,  “They  extracted  umbia  University ,  who  relied  on  a  cerned  with  the  method  of  collec- 

in  the  final  form  the  two  key  the  two  teeth  -  and  left  an  emas-  wide  interpretation  of  the  first 

real  chance  that  either  the  case 
f,  or  the  current  trends  in 
statute  laws  (which  he  considers 
contradictory  to  each  other) 
could  be  adequately  targeted  to 
produce  the  appropriate  result. 

His  recommendations  include 
the  establishment  of  a  statutary 
right  of  notice  of,  and  access  to, 
all  personal  data  files  by  the 

people  concerned;  control  of 

public  authority  use  of  any  hard¬ 

ware  for  storing  and/or  distribut¬ 
ing  such  information;  and  the 
establishment  of  liability  to  in¬ 
jured  parties,  whenever  anyone 
disseminates  false  information,  or 
true  information  for  known  de¬ 
famatory  purposes. 

'  Copies  of  the  hearing  records 
can  be  obtained  from  the  Sub¬ 
committee  on  Administrative 
Practice  and  Procedure  of  the 
Senate  Judiciary  Committee,  or  • 
from  the  Government  Printing 
Office. 


New  Service  to 
Anolyze  Bond 
Investments 

ATLANTA,  Ga.  -  A  new  time 
haring  system  for  solving  bond 
investment  problems  in  a  matter 
of  minutes  ha.  been  initiated  by 
the  Investment  Services  Depart¬ 
ment  of  the  Trust  Co.  of  Georgia. 

The  bank  is  the  first  in  the 
Southeast  to  offer  the  new  ser¬ 
vice,  called  ’ BID  (Bond  Invest¬ 
ment  Data).  It  purchased  the  BID 
program  bom  the  State  Street 
Bank  and  Trust  Co.,  Boston. 
The  system  provides  essential 
data  to  enable  banks  to  determine 
the  dollar  effect  of  a  proposed 
ond  trade  in  advance,  taking 
nto  account  tax  ccmsideratkins. 
Although  the  new  service  is 
available  only  to  banks  at  the 


lo  offer  the  service  to  savings  and 
I  loan  asaociationa  and  insurance 
companies. 

Second  Vice  President  JamesB. 
Carson,  Jr.,  investment  services 
manager,  said  that  the  service 
could  provide  before-tax  and 
.after-Ux  yields  on  old  and  pro¬ 
posed  securities;  before-tax  and 
after-tax  gains  or  losses;  net  tax 
effects;  increase  in  annual  income 
due  to  exchange;  yean  to  recover 
from  loss,  if  a  loss  is  realized;  and 


7040  computer  in  Philadelpliia. 


July  17, 


I  Measure  for  Measure 
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How  Does  the  70/35  Rate 
Against  the  IBM  360/ 25? 


Welcome!  Welcome! 

The  1699  new  holders  of  the  Certificate  of  Data 
FYooessing  are  a  very  valuable  addition  t&our  community. 

They  have  compioted  and  passed  a  stringent  examination 

which  may  not.  perhaps,  be  testing  exactly  what  they  will 
need  in  the  field  but  which  certainly  tests  their  steadfast 
study  of  the  field. 

Critics  of  the  CDP  often  are  inclined  to  overlook  the  fact 
that  few  examinations  in  the  academic  world  really  test 
the  abilities  that  are  most  valuable  in  later  life.  In  the  same 
way  that  the  study  of  Greek  poetry  taught  a  discipline 
which  was  itself  velyable,  examinations  often  have  a  value 
far  beyond  their  contents. 

No  matter,  the  CDP  holder  has  taken  fhe  stiffest 


have  recently  been  changed  -  downward  -  and 
now  the  32K  and  the  49K  systems  rent  for  the  same 
amount  a  month,  although  the  rental  terms  are 
different.  IBM  charges  a  IQ%  extra  shift  charge, 
whereas  RCA  gives  unlimited  use.  Purchase  prices, 
however,  still  differ,  with  RCA  being  mote  expeij- 
sive  than  IBM. 


First  we  asked  RCA  for  its  justification  of  the  ComputerWOrld  Verdiet 

claim  and  were  referred  to  the  specifications  and  the  .i,  .  .u.  m.™  •••h.  ora 

price  lists  of  the  two  machines.  RCA  provided  us 


tutes  for  some  specific  input/output  equipment, 
plus  a  single  multiplexer  or  a  single  selector  channel. 
On  the  360/25  the  data  rate  varies  from  2.2KB  to 
27KB  on  the  multiplexer  channel,  and  10KB  to 
30KB  on  the  selector  channel.  On  the  Spectra  70/35 
the  multiplexer  channel  rates  are  from  31KB  to 
61.5KB  in  multiplexed  mode,  or  417KB  in  burst 
mode.  The  selector  channels  (two  selectors  can  be 
supplied)  have  a  rate  of  694KB  each. 

The  fastest  integrated  units  on  the  360/25  are  the 
four  disk  drives,  which  have  a  data  transfer  rate  -  - 
1 56KB  -  well  above  the  rates  acceptable  on  the 
ordihary  channels.  The  Spectra  70/35  does  not  have 
the  integrated  unit  facilities  but  can  accommodate 
disk  drives  on  either  of  th,e  selector  channels. 

From  this  it  looked  as  though  thkre  would  be  no 
lindtation  on  the  basic  power  of  the  Spectra  70/35 
through  the  design  of  the  input/outputor'through 
the  lack  of  integrated  input/output  units.  However, 
no  Spectra  70/35s  are  offered  which  ate  equivalent 
to  the  small  core  IBM  360/2Ss. ' 

We  checked  out  the  prices  for  the  two  cases  where 
both  systems  have  parallel  hardware.  The  prices 

Thereisonly 
one  thing 
agunisbuilt 
to  do... 


Convert  to  decimal 
Load  Negative 
Load  Positive 
Shift  Left  Double 
Shift  Right  Double 
Stort  Word 


Compare  Logical  RX 
Exclusive  OR  RX 
J.oad  Address 
Shift  Left  Double  Logical 
Shift  Right  Double  Logical 
Floating  point  Instructions 


I  John  F.  Kennedy 
I  RAedgar  Evers 
I  Martin  Luther  King,  Jr. 
)  RohertF.  Kennedy 


WrH0  yoer  staafor .  .  .  while  yea  stil  have  a  leaator 


PigeS 


ViowpoinI 

Velex  Rates  Unites  Up-Time  Over  Maintainability 


TULSA,  Okla.  -  “There’s  more  in  keeping  tape  drives  in  the  field 
than  just’  maintainabUity,"  said  James  MatCuire,  marketing  vice 
president  of  Telex  Corp.,  who  believes  that  his  company  currently  has 
more  plug-for-plug  compatible  tape  drives  in  the  field  than  any  other. 
He  was  apparently  referring  to  the  article  (CW ,  May  8)  in  which  Luther 
A.  Schwalm,  president  of  MAI  (which  has  simUar  drives  in  the  field) 
emphasized  the  prime  role  of  maintenance  in  the  market.  (Telex 
previously  produced  and  marketed  its  drives  under  the  name  Mid¬ 
western.”) 

Up-Time  Decisive 


As  well  as  overall  control,  actual  field  experience  is  also  important. 
But  there  are  problems  in  measuriiig  it,  said  MacGuire,  who  referred  us 
to  the  en^eering  department  for  details.  Here  the  engineers  pointed 
out  that  IBM  does  not  release  figures  for  its  Mean  Time  Between 
Failures  (MTBF)  which  leaves  them  unable  to  directly  compare  the 
performance  of  the  competitive  drives.  Moreover,  as  they  pointed  out, 
they  have  to  maintain  strict  compatibility  so,  that,  for  instance,  a  fdst 
start  time  migjit  be  of  no  interest  to  a  user  because  of  the  requirement 
to  keep  the  same  gap  lengths. . 

“But ,  we,  have  many  indications  of  the  fact  (hat  our  drives  are  givmg 
better  performance  in  fact,  so  it  is  not  only  the  cost  savings  that  can  be 
decisive,”  was  their  comment.  To  back  this  up  they  shovved  the  output 
of  some  diagnostic  routines  showing  the  actual  gap  lengths.  On  these 
printouts  it  appeared  that  the  Telex  drives  were  staying  closer  to  the 
nominal  gap  length  on  tape  than  were  the  IBM  ones,  and  so  providinga 
user  with  more  (&ta  storage  per  tape. 


MacGuire,  Telex  marketing  vice  president,  discusses  his  views  with  Alan  Taylor,  Computer- 
editor,  in  MacGuire 's  Tqlsa,  Okla.,  office. 


(lost  dhrersifi 
;ommercial  tape  re 
relabel  systems  for 


Letters  to  the  Editor 


vs  Taylor  the  Telex  tape  drive  production  line. 

COMPUTERWORID  CORNIR 


Sicsoc  Proposed  Examples  of  areas  the  commlttM 

uaunr-  oilght  0000601  Itself  With  xTe  ( 1) 

On  behalf  of  a  group  of  mem-  statistical  programming,  (2)  sta- 
b^  if  the  A-ocSSon  for  Com-  tistical  systems.  (3)  aoctalscience 
puting  Machinery,  I  am  sub- 


COMPUTERS  FOR  SALE  * 

1  360/20  MOD  C-I,8K,  2560 Model  A-l, 
2203  Printer. 

AVAILABLE  30  days 

2  1401  C3,  1402-1,  1403-2,  3-729V’s. 

Advanced  Programming  Print  Storage, 
Hi- Lo-Equal,  Punch  Feed  Read 
AVAILABLE  30  days 


The  use  of  computers  by  social  examples  indicate  some  topi«  of  cha^jMs  M  cc^mii^^tton 
■cientiats  is  rapidly  increasing  in  current  interest,  and  are  not  in-  (iwobably  a  ne^etter)  between 
lliiriv^ies.  government,  and  tended  to  exhaust  areas  of  poten-  interested  mdividiiala. 
business,  and  yet  there  does  not  tial  committee  activity .  Readers  of  ComputerworUt  who 

now  exist  an  organization  whose  Our  present  conception  of  the  are  interested  in  participating  in 

scope  is  sufficiently  broad  to  committee's  functions  is  that  it  the  committee's  activities  are  en- 
appeal  to  a  substantial  numberof  serve  as  an  exploratory  device  to  couraged  to  write  me. 
theae  individuals.  We  propose  Sic-  ascertain  the  most  appropriate  ...... 

•  soc  as  an  organization  that  would  domain  of  interest  for  such  a  George  Sadowsky,  lector 

attempt  to  focus  upon  our  com-  group  and  to  determltte  the  via-  Computer  CCTtCT 

mdPintereat  of  the.use  of  com-  bUity  of  the  group  as  a  productive 

4  1406-3.  Additional  Storage  Available.  - 

August,  1968. 

5  IBM  1620-20K.  1622-1.  Addl  Instruc-  . 

tions.  Automatic  Divide. 

AVAILABLE  30  days 

Ask  us  about  programs  available  with  computers. 

.  nw  CMgeratita 

404-633-2579 

puters  in  the  social  sdences.  assodatkin  of  iridhriduala.  As  an  Washington,  D.c. 

July  17.  1968 
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NOTICE  TO  ADVERTISERS 


COMPUTERWORLD  ANNOUNCES..... 

..  .THE  MID-YEAR  REVIEW  ISSUE.... 

"THE  QUESTIONS  ARE  CHANGING" 
WEDNESDAY,  JULY  31st 

Computerworld’s  User  Readers  Are 
Demanding  Answers  Te  These  Questions  .. 

That  Have  Arisen  Since  January. 

1.  SOFTWARE 

....Start  Buying  It? 

....How  Much  WiH  It  Cost  Me? 

2.  PERIPHERALS 

....What  to  Buy? 

...Will  My  Computer  Manufacturer  Let  Me? 

3.  COMPUTER  SUPPLIES 

....How  Much  Can  I  Save? 

....Can  I  Save  Safely? 

4.  1969  BUDGETS 

....Ho#  Will  The  Last  6  Months 
Effect  1969  Spending? 

5.  LEASING 

....Should  I  Lease? 

....What  Shall  I  Do  With  The  Savings? 

Can  You  Answer  These  Questions? 

If  So,  Advertise  To  Computer  Users  In  The 
Computerworld  Mid  Year  Review  Issue 
"The  Questions  Are  Changing" 

Dateline:  Wednesday  July  31, 1968 
Advertising  Closing.. ..Friday  5pm  July  19. 

The  Mid  Year  Review.... A  "Keeper  Issue" 

Help  Answer  The  Questions.. ..Call  Us 

Advertising  Dept  (617)  332*5606  j 

or  Contact  Any  Computerworld  Sales  Office.  ^ 


AMA  Plans  Show 
On  Education  Uses 

NEW  YORK  -  With  the  complex  problems  of  trainln,  woifceti  and 
developin,  corporate  executives  now  rivallni  those  of  educating 
youngsters  and  producing  scholars,  the  American  Management  Asso¬ 
ciation’s  Education  and  Training  Equipment  Exposition  and  Con¬ 
ference  in  August  is  expected  to  receive  wide  attention. 

The  show,  with  about  I  SO  companies  demonstrating  thousands  of 
new  types  of  educational  hardware,  software,  and  services,  will  be  50% 
larger  than  last  year’s  exposition  -  an  indication  of  the  rapid  growth 
and  interest  in  the  technology  of  education  and  training. 

On  exhibit  will  be  computers,  computer  programs,  and  computer 
assisted  instruction,  as  well  as  audio-visual  equipment. 

The  keynote  address,  “The  Role  of  Congress  in  Assuring  Efferthre 
Education  of  the  .Ghetto  ChOd,’’  will  be  delivered  by  Sen.  Wayne 
Morse,  chairman  of  the  education  subcommittee  of  the  Senate  Labor 
and  Public  Welfare  Committee.  Sen.  Gale  McGee  will  be  luncheon 
speaker  with  an  address  on  “Education  for  a  Better  A  meiica.” 

Other  luncheon  speakers  will  be  Martin  Stone,  chairman  and 
president  of  Monogram  Industries,  Inc.,  Los  Angeles,  on  “The  Social 
Responsibility  of  the  Business  Community,”  and  Dr.  James  M.  Nabrit, 
president,  Howard  University,  Washington,  D.C.,  on  “The  Negro, 
Higher  Education  and  the  White  Community.” 

Among  the  topics  for  discussion  for  educators  will  be  the  systems 
approach  to  education,  the  computer  in  education,  and  individually 
prescribed  instruction. 

For  those  in  business  and  industry,  topics  will  include  training 
nanagers  in  computer  technology. 

For  groups  of  .both  educators  and  business  executives,  the.  discussions 
will  include  use  of  gaming  and  simulation. 

Conference  registration  inquiries  should  be  directed  to  Conference 
Registrar,  American  Management  Assn.,  13S  W.  50th  St.,  New  York, 
N.Y.  10020. 


Computer  Tests  Pupils, 
Reports  Their  Progress 


SSEX,  Eng.  -  In  coopera- 
with  a  school  here,  Inter- 
mal  Computen  and  Tabula- 
Ltd.  is  starting  a  computer 
assisted  testing  project  to  help 
the  school ’s  pupils  in  their  studies. 
The  project  will  be  fun  parallel  to 
the  school’s  use  of  programmed 
learning  textbooks.  It  will  re-; 
motely  link  between  four  and  six 
interrogating  visual  display  units 
of  the'  ICT’s  computer 


number  on  the  keyboard,  the 
pupil  is  greeted  with  a  personal 
“hello”  on  the  display.  The  con»- 
puter  knows  what  stage  that  stu¬ 
dent  has  reached  and  therefore 


The  basis  of  this  project  began 
with  ICT  developed,  on-line  com¬ 
puter  teaching  facilities  for  test¬ 
ing.  ICT’s  Educational  Research 
Department  prepared  draft  pro¬ 
posals  for  a  similar  but  more 
detailed  on-line  project  for  the 
Thomas  Bennett  Comprehensive 
Sdiool  in  Crawley.  This  experi¬ 
mental  project  is  due  to  go  live  at 
the  end  of  this  year. 

The  Crawley  school  has  been 
preparing  programmed  learning 
texts  for  biology  under  the  aus¬ 
pices  of  the  Nuffield  Founda¬ 
tion’s  “Resources  for  Learning 
Project.”  Some  330  pupils,  aged 
between  1 1  and  1 2,  are  learning 
their  biology  in  this  manner. 

This  computer  based  Adaptive 
Testing  System  will  be  used  to  aid 
the  testing,  guiding,  and  schedul¬ 
ing  of  the  pupils  as  individuals, 
improving  the  overall  system 
■  •  ig.  The 

part  of  the  programmed  learning 
biology  in  the  school. 

In  operation  the  system  wOl  test 
the  pupils  as  they  progress 
throu^  each  stage  of  learning.  A 
conventional  lesson,  the  study  of 


questions  to  ask  the  pupil.  These 
are  displayed  on  the  CRT  and  the 
child  replies  by  typing  in  the 
answer.  Althou^  the  answers  re¬ 
quire  only  a  few  words  or  a  diort 
sentence,  the  phraseology  of  each 
child  may  be  different.  However, 
the  computer  can  select  the  key 
words  from  the  reply  and  detect 
whether  the  answer  is  correct  or 
not. 

If  the  answers  are  correct,  the 
child  will  be  told  to  study  for  the 
next  stage.  If  the  answer  is  incor¬ 
rect,  the  computer  win  be  able  to 
ask  the  pupB  what  his  answers 
were  to  the  main  points  in  his 
prograiAmed  text.  Gradually,  by 


ssthe 


wfllN 


:o  discover  where  the  pupil 


how  the  teacher  wishes  tl 
gram  to  run,  the  computer  will 
either  explain  to  the  child  where 
he  went  wrong  and  retest  him,  or 
tell  him  to  see  the  teacher. 

One  of  the  most  important  fea¬ 
tures  of  the  system  is  that  a 
record  Hie  will  be  maintained  in 
the  computer.  From  this  the 
teacher  will  be  able  to  tell  how  his 
.  _  _.  which  of 

them  are  learning  quickly  and 
which  ones  are  having  difficulty. 
In  this  way  the  teacher  will  be 
able  to  devof 


carrying  out  a  practical 
experiment  in  the  laboratory  nay 
all  have  been  part  of  the  conven¬ 
tional  learning  process.  Then 


It  is  important  to  emphaaixe 
that  the  computer  does  not  re¬ 
place  Dm  teacher,  but  Hut  R' 


more  appropriately  to  those  pu¬ 
pils  who  need  it. 

Although  the  subject  of  biology 
has  been  chosen  for  this  project, 
it  is  virtually  a  random  choice. 


Mini-Models  Help  Lay  Out  EDP  Rooms^ 


Ten  directly  by  keyboard  pro¬ 
duced  tape.  Photon,  Inc.,  WQ- 
ndngton,  Maas.  01887. 

Digital  Modem 

A  digital  modem  that  operates 
on  C I  /C2  grade  telephone  lines  at 
4800  and  7200  bits/second  has 


^out  sheet  is  Model  8900,  concentrates  data 
Model  Co.,  from  a  number  of  terminals  sudi 
nville,  Maas,  as  teleprinters  and  paper  tape 
trator  readers  and  transmits  it  oser  a 

ntrator,  the  single  voice-grade  line.  The  unit, 
priced  from  $8500,  interfaces  aO 
■■■■  commercial  teleprinter,  paper 
tape  stations,  visual  displays,  and 


ribbon 


board  equipped 
available  in  20  st: 


BUY  ★  SELL  ★  SWAP 


British  Society  Reieases  New  Exam 


recotds,  activity 


rrnriatit  tytteam,  oompotar  techaoloiy  funduieiitalf,  Ifaikin^i 
oiMnptitatioad  meaodi,  and  ladof  aad  hybrid  techniquet.  The  prindplH 
WHbthedetaitf  orPaitnaniiatkiM>wii,theaeiienladieine  0Dt|»t;kBybc 
ia  for  a  caadidate  eMier  to  aubmit  a  theala  diaantation  on  6.  JMwma. 
advaaoed,  origiiial  woik,  or  to  take  a  written  examination  or  teat  pnpanu. 
aaoralexaniinarion.  mechmicalda 

U.S.  Sitnation 

The  overall  effect  win  be  wider  than  that  of  any  equivalent  ******^*- 
opeiation  in  the  United  Statea  except  for  the  varioua  ftoaemnriag 
unheraity  examinationa  in  computer  acience.  The  DPMA’a  I.  Pneharipi 
“Ceitlflcate  of  Data  Proceaaint’’  examination  doea  not  really 
provlde  the  aame  width.  oetaaeaimo. 


July  ^2-26,  Princeton,  N  J.  -  “Difital  Computation.*’  Con¬ 
tact:  Electronic  Aaaociatea,  Inc.,  P.O.  Box  582,  Princeton,  N.i. 

Am.  S,  Edinburgh,  SootUnd  -  IFIPS  Congreaa  68.  Contact:  AFIPS, 
345  E.  47th  St.,  New  York,  N.Y.  10017. 

Am  12-16,  Boaton,  Maaa.  -  “Computer  Evaluation  and  Selection.” 
Contact:  R.F.  Mdntoah,  Computer  Learning,  6201  Leesburg  Pike, 
Falla,  Church,  Va.  22044. 

Am  22-23,  Boaton,  Maas.  -  “Pert-CPM 
Contact:  Special  Studies  Institute,  Manar 
1 22  E.  42nd  St.,  New  York,  N.Y.  10017. 


forsAle 

IBM  2315  Disk  Cartridges 
3  -  brand  new  ($90) 

2 -used ($75) 


twork  Analysis.” 
sminar  Programs, 


Who  brought  profonlonalism 


AD  Major  Features 
A.t^aUe  Immediately 


i-243-l3t6 


Mow  BUY^LL-SWATN 


pvter  Divinon  nukes  systems  for 
oombiiiing  analog  and  digital 

Weatec,  a  natuial  resouices  and 
geophysical  instruments  concern, . 
hm  been  in  financial  collapse 
since  1966.  A.  court-eppointed 
trustee  is  reorganizing  the  com¬ 
pany  and  its  former  officers  are 
being  tried  in  federal  court  in 
Houston  on  charges  of  conspiring 
to  file  “false  and  fraudulent” 


PITTSBURGH,  Pa. -  Com¬ 
puter  keaearch,  Inc.,  an'  afHliate 
of  National  Indnatries  in  Louin 


Scan  Data  will  continue  to 
operate  under  tts  founder,  Paul  A. 
Larsen,  according  to  CR  Preai- 
daot  E.O.  Nemits. 


cofounder,  Leonard  J.  Genest, 
Digitek  announced. 

The  year-old  Marina  Research, 
which  last  year  had  sales  of 
$100,000,  is  engaged  in  the  de¬ 
velopment  of  proprietary  new 
products  to  be  licensed  to  inde- 
pendent  manufacturers.  The 
company  also  performs  product 
development  services  on  a  con- 


Richard  P.  Rifenburgh,  s 
June  that  the  company  was 
ning  to  acquire  one  or  two 


GARDEN  OTY,  N.Y.  -  Gra 
nite  Equipment  Leasing  Corp.  ha: 
acquired  Omni  Computer  Sys 
tema,  Inc.,  New  York,  for  ai 


Gtanite  and  its  subsidiaries  lease 
third  generation  computers  and 
other  daU  processing  equipment, 
and  furnish  a  broad  range  of  data 


Mohawk  has  also  announced 
that  a  registration  statement 
covering  approximately  138,000 
shares  of  common  stock;  includ¬ 
ing  shares  to  be  issued  in  connec¬ 
tion  With  the  foregoing  acquisi¬ 
tions,  and  shares  to  be  offered  by 
certain  Mohawk  stockholders, 
has  been  filed  with  the  Securities 
and  Exchange  Commission.  In¬ 
cluded  among  such  stockholclets 
are  holders  of  convertible  suborn 
dinated  notea  and  commcm  stock 
purchase  warrants  of  Soroban  En- 


in  LOS  ANGELES  call: 

COMPUTER  SERVICE  INC. 

•  ONE  OF  THE  BEST  SERVICE  BUREAUS  In  TOWN 

•  OPEN  24  HOURS 

•  IBM  360-30 

•  64  K  MEMORY 

•  5  TAPES  (1-7, 4-9  CHANNEL) 

•  2  DISC 

•  MANY  OTHER  FEATURES 

•  40-029/059  KEYPUNCH-VERIFIERS 

•  5  SR.  SYSTEM  ANALYST/PROGRAMMERS 

•  RE/VSONABLE  RATES 

•  GUARANTEED  ACCURACY  &  SCHEDULES 

•  NEED  WE  SAY  MORE? 

(2131  875-1033  (2131  983-0151 

11260  SHERMAN  WAY  SUN  VALLEY,  CALIF. 

1/2  Ml.  FROM  THE  HOLLYWOOD 

AND  GOLDEN  STATE  FREEWAYS 


NowCOMPUTERWORLOniMtititpoaaiiluforvootolistyoureompumrtlnmmiliaTiiKit 

UatyowrtinwRagiaMlty . 

(Nma  Engtaid,  MIdwwt,  Naw  Yoik  Af«,  Southaaat,  Paeifie  Court) 
orbyCily .... 

(Boaaon,  Naur  Yoric,  WaaMnfton,  Los  Angalaa.  Chkagol 

RaMK  1"onlv  16.00  par  •*.,  2"  onlv  20.00  par  wk.,  3”  only  25.00  pars*.,  4"  onlv  30.00 par  wk. 
Llrtyo<irtknafar13,28,30,62rtaakt - 


360/30  time 
24K2diskt  I442ai 
1440  compatibility 
will  conaider  adding 
components 
and  upgrading 
Newark,  New  Jersey 
For  particulars,  call 
to  Gratga  Goldbeck 
484  Central  Avenue 
Newark,  New  Jetse) 


Sand  COMPUTERWORLD  your  TIME  FOR  SALE  . . .  Wall  i 


CW  stock  Index 
Up  8.17%,  D-J 
Average  Up  6.7% 


(Continued  from  Page  PJ 
;arly  June  when  some  ana^ts  were  predicting  i 


Computer  Systems  sector,  Raytheon  cl 
g  a  two-for-bhe  split.  Scientific  Data, 
week,  closed  up  10.SS%  at  I02-I/8, 
ily  by  Digital  Equipment,  which  closed 


lill 


POSITION  ANNOUNaMENTS 


Hardware  Sales  t 
Sales  Management 
$20^0,000 

Onr  cUent<  have  the  intweis  -  the  I 


Baaee  lUge  bom  $10,000  e 
$20‘t.  Al  am  Hated  mowing  Oinu 
aeeking  to  lill  key  tenltoty  — ' 
management  ipots  -  Many  ' 


ndghtbeyoiiii 
NO  COMPANY  CONTACT 
WITHOUT  APPRO VA  L  OF 
APPLICANT. 

ALL COSTS 

(EXPENSES ,  FEES  AND 
RELOCATION)  ASSUMED 
BY  CLIENT  COMPANIES. 
FOR  MORE  INFORMATION 
WRITE  OR  CALL  COLLECT 
202-223-2440 

John  P.  Cummings 
Director 
Computer 
Marketing 
Division 

Y.E.S.,  INC. 

Room  630  IS22  “K”  St.,  N.W 


POSITIONS  &  PEOPLE 
GET  TOGETHER  IN 
COMPUTERWORLD 

POSITION  ANNOUNCEMENTS  ADVERTISING  RATES 
Per  single  column  inch  ( I  1 5/ 1 6  in.  wide) 

44  column  inchet  or  more  . $  1 2.60 

22-43  column  inches . $  1 3.30 

1-21  ralumn  inches . . $14.00 

Copy  can  be  accepted  untB  Friday  at  4  p.m 


Send  I^py  and  instructions  to: 


cdmJSIotld  **“  more  tairomation 

60  Austin  street  caUBobZIegel 

Newton,  Masaachuaettt02160  (617)  332-5606 


SYSTEMS 

ANALYST 


CHy  of  30,000  wants  to  take  advantage  of  modem  technol¬ 
ogy  in  the  computerization  of  applicationa  in  all  ifs  func¬ 
tional  areas.  No -precommilmenta  have  been  ipmle.  Salary 
range  $10,200  $  1 3,200.  Apply  to  William  Bassett,  City 


SYSTEM  ANALYSTS, 
PROGRAMMERS 

Ohio  University  has  openings  in  Administrative  Data 
Processing  for  System  Analysts  and  Programmers  wdio  are 
interested  in  a  wide  variety  of  experiences.  The  University 
has  an  IBM  System/360  Model  40  with  disks  and  tapes 
which  is  used  for  financial,  business  and  student  record 
applications. 

Ohio  University,  located  in  Southeastern  Ohio,  is  a  rapidly 
growing  state  university  offering  its  eimloyegs  the  advan¬ 
tages  of  an  academic  environment,  small  town  atmosphere, 
and  liberal  benefits.  Send  resume  in  confidence  to  Alden  R. 
Dalzell,  Director  of  Systems  and  Procedures,  Ohio  Univer¬ 
sity,  Athens,  Ohio  45701 . 


DATA  PROCESSING  OPPORTUNITIES 

We  are  expanding  and  need  your  talents 

Recent  growth  within  our  Corporate  Data  Processing  Facilities  has  created  openings  at  all 
levels  of  experience.  Openings  range  from  Progi 


360/50  system  with  passiva  and  active  raphics.  Languages  used  include  Cobol,  PL/1  and 
Mark  IV. 

To  qualify  for  one  of  these  newly  crested  positions,  you  should  have  a  bachelor's  degree  and 
experience  commensurate  with  the  position  In  which  you  are  interested.  Limited  experience 
is  acceptable  when  supported  by  course  at  an  accredited  college  or  university. 


2500  Harbor  Bivd. 
Fullerton,  Califomia  92634 
(714)871-4848 


Firm  Eaters  Hardware 
Field  With  Tiay  Compufer 

MOUNTAIN  VIEW,  Calif.  -  A  smaU.  $6600  computer  system  with  a 
claimed  17,000-hour  Mean  Time  Between  Failures  (and  that's  nearly 
two  years!)  is  being  offered  by  a  logic  card  manufacturer.  Data 
Technology  Corp. 

The  DT- 1 600  system  has  an  unusually  small  memory  size  -  4K  or  8K 
bits  -  and  small  weight,  28  lbs.  It  uses  an  8  microsecond  core,  and  high 
threshold  level  circuits  to  establish  high  noise  refection,  and  ease 
critical  pulse  timing  problems  when  communicating  with  peripherals. 

The  automatic  power  failure  sequence  provides  for  a  controlled 
diut-down  and  an  automatic  startrup  when  power  returns. 


Data  Technology  DT-1600  (>>mputar 


Sample  Kit  of 
Floating  Nuts 

Some  news  releases  are  dull, 
some  are  Interesting  -  and  some 
are  downright  startling. 


Otility  Will  Offer 
Time  Shariag  Plea 

WILLOW  GROVE,  Pa.  -  Phil- 
co-Ford’s  Computer  Services  Net¬ 
work  is  joining  the  time  sharing 
services  boom.  The  network, 
which  serves  the  eastern  sea¬ 
board,  will  have  the  new  service 
fully  implemented  by  January, 
the  company  said. 

To  increase  the  center's  data 
storage  fadlltiei,  a  disk  memory 
v^h  a  capacity  of  52  million 
characters  will  be  added. 

The  center  uses  a  small,  Philco- 
Ford  102  computer  to  operate 
the  network  and  to  feed  a  large, 
Philco-Ford  212  computer, 
vdiich  does  the  computational 
work.  In  the  future,  both  ma¬ 
chines  win  share  the  330,000 


the  Model  21 2. 


PROGRAMMERS 

ANALYSTS 

MANAGERS 

SALES 

REPRESENTATIVES 


PROFESSIONALS 

FOR 

COMPUTING 

AGENCY 

2001  Fmklki  Street,  Suite  208 


Phone  a/e41S  8934)874 


Captive 

Offered 

The  headline  above  was  on  a 
news  release  that  came  to  Com- 
puterworld  last  wdek,  and  we 
thought  it  was  just  too  good  to 
keep  to  ourselves. 

The  headline,  by  the  way,  refers 
to  a  type  of  fastener  called  a 
Presaert  Floating  Nut  made  by 
the  Fredsion  Metal  Products  Co. 
of  Stoneham,  Mass.  The  nuts  are 


SWAP 


How  To  Aniwer  Box  Number  Ads: 
AO  repliet  to  CW  box  mimben 


ForSMa 

Small  but  profitable  San  Pran- 
daco  'bay  area  IBM  unit  record 
equipment  rental  busineas. 
$40M-f 

_ Ctomputerworld _ 


1401  SYSTEM  FOR 
SALE:  Indudes  1401  ES,  4K 
tape-disk  processor  widi  many 
optional  devices,  1402  Model 
I  (800/250  CPM)  card  read 
punch,  1403  Model  2  (600 
LPM)  printer,  and  two  type 
7330  magnetic  tape  drives. 


availability.  For  furttier  details 


AJ>.  HiU,  Raytheon  Co.  141 
Spring  Street,  Lexington, 
Msss.(617)862-6<^. 


An  equal  opportunity  employer. 


Wlwsalil 


shonktaflKet 

pnmoMbwi 

within? 


All  day  long  you 
manage  a  computer  in¬ 
stallation,  and  what  hap¬ 
pens?  Management 
thinks  the  computer’s  a 
genius  and  you’re  its  as¬ 
sistant. 

This  situation 
could  go  on  indefinitely 
unless  you  do  something 
a  computer  couldn’t  pos¬ 
sibly  do.  Like  promote  a 
better  deal  on  computers 
to  your  management. 

For  example,  you 
can  buy  "used”  comput¬ 
ers  for  as  little  as  25%  of 
new  cost,  perhaps  saving 
your  company  hundreds 
of  thousands  of  dollars. 

Machines  are 
available  with  known 
technical  ability  that  haye 
huge,  easily  accessible  li¬ 
braries  of  programs.  And 
with  hundreds  of  people 
already  trained  in  their 
operation  and  program¬ 
ming. 

IBM  recently  an- 
rwunced  a  new  policy  that 
brings  hard  security  to 
machines  as  they  move 
from  user  to  user.  It  pro¬ 


vides  subsequent  owners 
of  IBM  machines  with  the 
same  maintenance,  edu¬ 
cation,  Programming 
Systems  Maintenance 
and  site  planning  as  The 
original  buyer.  Other 
manufacturers  aren’t  far 
behind. 

Certainly,  there 
are  jobs  that  require  the 
unique  capabilities  of 
Third  Generation  equip¬ 
ment.  We  can  even  help 
there.  But,  if  you’re  to  get 
everything  out  of  these 
new  machines  that  they 
have  to  offer,  using  a  low- 
cost  Second  Generation 
satellite  system  repre¬ 
sents  an  important  econ- 
omy-fOr  example,  excess 
printing  load  and/or  peri¬ 
odic  management  reports. 

If  what  you  need 
is  more  capacity  and/or 
capability  for  your  pres¬ 
ent  Second  Generation 
system,  there’s  no  more 
efficient  way  to  get  it  than 
through  The  Computer 
Exchange. 

Even  those  con¬ 
templating  their  first 
computer  should  exam- 
.  ine  this  new  alternative. 

Talktous.andthe 
only  problem  you’ll  have 
is  how  to  spend  the  extra 


money  you’ll  be  saving  to 
build  your  department. 

What  about  sur¬ 
plus  equipment?  That’s 
no  problem  either.  Be¬ 
cause  The  Computer  Ex¬ 
change  operates  like  any 
other  exchange,  com¬ 
modity  or  stock.  If  it  has 
value,  we'll  buy  it. 

So  if  you’d  like  to 
know  what  you  should 
buy  or  what  you  should 
sell,  or  what  the  right 
market  price  is  for  equip¬ 
ment,  or  howto  lower  cost 
and  increase  perform¬ 
ance,  or  what’s  available, 
or  anything  and  every¬ 
thing  about  "used”  com¬ 
puters,  you  can’t  find  a 
better  informed  group  of 
computer  people  who  talk 
your  language. 

Give  us  a  call.  Or 
stop  in.  Or  let  us  stop  by 
to  see  you.  We’ll  help  you 
promote  a  computer  and 
outsmart  it  at  the  same 
time. 


EXCHANOE  INC. 

New  York.  N.Y  10017 
661-5070 


CQffiyjHSMSBP 

Yei.  pietK  Knd  me  COMPUTERWORLD  for 
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The  Coiipeter  Revoletion  Is 
lecreasieg  Its  Impoct  On  You.  «  . 
.  .  \  kni  H§n's  Wkat 
YOU  Cm  Do  Ahoof  It 

COMPUTERWORLD  provides  you  1  weekly  news  briefing  on 
the  key  developments  in  computer  applicttion  tech¬ 
niques  .  .  .  software  . . .  industry  developments . .  .job 
trends  . . .  equipment  design  . . .  personnel  changes  . . .  new 
installations  .  .  .  stock  prices,  etc.  The  reporters  and  editon 
distill  this  information  each  week  from  hundreds  of  press 
conferences,  news  releases,  seminars,  conferences,  user  sur¬ 
veys,  speeches,  exhibitions,  exclusive  interviews,  etc - 

boiling  it  down  to  compact  and  unbiased  news  teporU ...  to 
save  you  time  and  yet  let  you  be  “among  the  first  to  know” 
about  key  developments  in  the  computer  field. 
Fata<x>npanaalefl...NOWI  ' _ 


DEC  Offers 
New  ModeL, 
Cuts  Prices 


The  price  n 
tional  PDP-8/I  computer  periph¬ 
erals  ranged  as  hi^  as  S0%.  These 
include  a  metnory  expansion 


ity  (cut  from  S  14,400  to 
$  1 1 ,000),  and  the  memory  parity 
control,  cut  50% (from  $2000  to 
$1000). 

George  L.  Rice,  marketing  mart- 
ager  for  the  PDP-8/1,  attributed 
the  reductions  to  the  use  of  inte¬ 
grated  circuits  and  large  scale 
production  brought  about  by  in¬ 
creased  demand  for  the  products. 

ADR  Lease  Rates 
Meanwhile,  Applied  Data  Re- 
earch  has  esUblished  rates  forito 
easing  to  others  of  PDP  8/S  and 
PDP  8/1  computers. 

ADR  is  not  serving  as  a  leasing 
agent  for  Digital  Equipment,  the 
manufaoturer,  but  is  leasing  8/Ss 
for  $480  a  month,  including 
maintenance,  and  8/ls  for  $660a 
month,  including  maintenance. 

Software  is  availaUe  when  leas¬ 
ing  either  model.  Similarly,  they 
be  leased  at  an  additional  cost  . 

with  proprietary 


16K 


le  with  pt 


Scientific  Ii  . 
designed  specifically  for  ur 

"er  computers.  ESI  enables 
with  little  computer  experi- 
or  training  to  work  directly 
with  computers. 


Corned  Ssflwore 
Not 'Dirty  Word,’ 
CPAs  Are  Told 

DAYTON,  Ohio -Accoun¬ 
tants  were  urged  to  “look  again” 
at  packaged  computer  programs 
by  Larry  Bertsch,'  an  NCR  CPA 
acknowledged  that  in  many 
I  the  very  name  “packaged 
ram”  was  thought  of  as  a 
dirty  word. 

The  objections  to  packaged  pro-  . 
grams  came  from  a  lack  of  mutual 
understanding  between  the  client 
and  the  computer  industry  as  to 
exactly  what  the  program  was,  he 
said.  On  the  one  hand  he  blamed 
the  users  for  failing  “to  fully 
understand  the  significance  of  the 
services,  so  they  applied  their 
own  interpretation.”  At  the 
same  time,  he  said,  the  computer 
industry  had  simply  “run  from” 
the  term  packued  programs 
rather  than  accepting  its  responsi¬ 
bility  to  make  sure  that  the  opera¬ 
tion  of  the  system  was  fully 
understood. 

accountant’s  point  of 


accounts  receivable, 
payable,  and  payroll,  a  .  -  < 

get  a  fast  return  On  inves... 
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